Reversible pinocytosis of horseradish peroxidase in lymphoid cells.
A detailed study of fluid phase endocytosis of horseradish peroxidase (HRP) in rat lymph node cells (LNC) is presented in this paper. Preliminary experiments have shown that HRP was internalized by non-receptor-mediated endocytosis and interacted minimally or not at all with plasma membrane of LNC, and can then be considered as a true fluid phase marker for these cells. Kinetics of uptake of HRP was found not to be linear with incubation time at 37 degrees C and deviation from linearity can be attributed to constant exocytosis of HRP. The kinetics of exocytosis cannot be described by a single exponential process. Rather, a minimum of two exponentials is required to account for exocytosis. This suggests that at least two intracellular compartments are involved in this process. The first turns over very rapidly with a t 1/2 release of about 3 min and is saturated after 10 min of exposure with HRP. The second, which turns over very slowly, is characterized by a t 1/2 release of about 500 min and accounts for the intracellular accumulation of HRP. Similar biphasic kinetics of exocytosis were observed with unfractionated LNC, with T lymphocyte-enriched LNC and with lymphocytes purified according to their density. This suggests that most, if not all, LNC are able to release HRP and that each cell type is endowed with the two intracellular compartments. Kinetics of uptake of HRP in these two compartments indicated that they are probably filled by two endocytic pathways, at least partially independent. Taken together, these results seem to indicate that a rapid membrane recycling occurs in lymphocytes. Furthermore, the weak base ammonium chloride and the carboxylic ionophore monensin were shown in our study to inhibit fluid phase endocytosis of HRP. The inhibition was time-dependent and required a preincubation of the cells with the drugs to be observed. Our results suggest that a perturbation of the vesicular traffic or a sequestration of membranes involved in HRP uptake is induced by these drugs. Under these conditions the release of cell-associated HRP was also reduced and to the same extent as the inhibition of uptake. Distribution of HRP between the two compartments and the t 1/2 release of HRP from either compartment were not perturbed. Taken together these results seem to indicate that exocytosis is not specifically affected by these drugs. Inhibition of uptake in drug-treated cells could result from a general decrease of membrane recycling or to the formation of smaller pinocytic vesicles with a different surface to volume ratio.